| INTRODUCTION
Arthropod-borne viruses (arboviruses) is a term used to define viruses that require a hematophagous (blood-sucking) arthropod for their transmission between hosts. Derived from the Greek words for joint (arthrosis) and leg (pous), the word arthropod is used to define the joint-legged invertebrates. Mosquitoes, ticks, and sandflies are main arthropod vectors able to transmit pathogenic viruses during their blood feeding on a vertebrate host. Several arboviruses emerged or reemerged worldwide, such as Chikungunya virus (CHIKV) and Zika virus (ZIKV) which caused recently large outbreaks in the New World. 1 Vector-borne transmission may occur in a sylvatic or enzootic cycle in which the pathogen is amplified in primates or other wild or domesticated vertebrate hosts, respectively, with humans being infected as dead-end hosts (such as infections with West Nile virus: WNV); in urban or epidemic transmission cycles, the pathogens are transmitted by vectors between humans, without the requirement for amplification in animals (eg, Dengue virus: DENV, CHIKV, ZIKV). 2 Complex interactions between pathogens, vectors, and humans are taking place, in which human interventions and demographic and environmental conditions play a significant role for virus transmission.
Similarly, changes to local ecosystems that perturb the balance between pathogen and principal host species, together with increasing urbanization of mankind are among the major drivers for the virus emergence. 3 Southern European countries, and especially their coastal regions, present two main differences from the rest of Europe: the unique Mediterranean climate and the richness in wetland ecosystems. The Mediterranean climate is characterized by dry summers with little or no rain, and mild, wet winters enabling the successful overwintering and over amplification of several arthropod species. Furthermore, the wetlands serve as major rallying points for Palearctic birds that are migrating between the great continental masses of Eurasia and Africa; billions of birds travel between continents twice a year in only a few weeks, and during these yearly migrations, birds have the potential of dispersing microorganisms that can be dangerous for public and animal health. 4 During the last decade several arboviruses emerged in Southern Europe expanding their geographical distribution, while expansion of genetic diversity was observed in some old arboviruses by the emergence of novel genotypes (Fig. 1) . The arboviruses that (re-) emerged in Southern Europe and caused disease in humans will be discussed in this review.
2 | MOSQUITO-TRANSMITTED VIRUSES 2.1 | West Nile virus disease, humans and horses are dead-end hosts. Besides the bite of infected mosquitoes, additional transmission routes have been recognized, including blood transfusion, organ transplantation, occupational transmission in the laboratory setting, and transmission from mother to child during pregnancy, delivery, or breastfeeding. 5, 6 Most human infections are asymptomatic or mild characterized by fever, malaise, and myalgia, often accompanied by rash, while in less than 1% of the infections, the disease is presented with neuroinvasive form, such as encephalitis, meningitis, or flaccid paralysis. The fatality rate in neuroinvasive cases is approximately 10%. Elderly and individuals with underlying disease, such as hypertension, heart disease, or diabetes, are most at higher risk for neuroinvasive disease.
Initially isolated in Uganda, the virus is currently widespread in all continents except Antarctica, and the circulating strains cluster into seven genetic lineages. 7 WNV lineage 1 is endemic in the Mediterranean basin, Eastern Europe, North America, the Caribbean, and Latin America and it was the predominant lineage causing outbreaks up to 2010. [8] [9] [10] In the end of July 2010, an unusually high number of encephalitis cases were observed in the Infectious Diseases Hospital in
Thessaloniki, Greece, which tested positive for WNV. 11 WNV lineage 2 was detected in Cx. pipiens mosquitoes collected in the garden of one of the initial patients. 12 Soon after, identical sequences were recovered from a blood donor in northern Greece and the virus was isolated from her blood in cell culture (strain Nea Santa-Greece-2010 In September 2010 two WNV encephalitis cases have been reported in Andalusia, Southern Spain, in an area where a WNV outbreak was ongoing in horses; WNV lineage 1 was detected in one horse. 28 Three human cases were reported in the country in 2016. 16 One case of WNV infection was reported in the Algarve region, Portugal in September 2015. 29 It is of interest that in almost all countries the first cases were observed in areas close to wetlands (eg, Axios river delta in Greece, the Po river delta in Italy). Such areas attract migrating birds moving north from Africa and then returning south again from breeding grounds in central Europe, while they are also associated with abundant Culex mosquito populations. This could drive the spread of WNV to indigenous bird species and lead eventually to spill-over infection in humans and horses. This coalescence of events, bird migration, landing periods in wetland areas, and peak vector abundance are needed to stimulate emergence. 30 The subsequent virus translocation in neighboring regions is also associated with bird movements. 55 In the meantime, a cluster of CCHF cases were observed in early spring 2008 in Southwestern Bulgaria, in an area considered previously at low risk for CCHF outbreaks. 56 In June of the same year, the first (and fatal) CCHF case was reported in Greece. 57 The CCHFV IgG seroprevalence in Greece ranges from 0% to 14%, with age (elderly), previous tick bite, and agropastoral activities being among the major factors associated with seropositivity. 58, 59 Additional factors include the altitude, the land cover type, the transitional woodland/shrub land per person, and the number of livestock per person. 60 Since no other CCHF case was detected in Greece, the high seroprevalence was attributed to the circulation of a strain with low pathogenicity, such as the AP92 strain which was isolated in 1975
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from Rhipicephalus bursa ticks in Greece. 61, 62 This strain belongs to a distinct genetic lineage than the other pathogenic strains in Europe.
AP92-like strains have been detected recently also in other Balkan
countries, while a mild case caused by AP92-like strain was reported in the European part of Turkey. [63] [64] [65] [66] A recent report on a fatal case in Iran associated with an AP92-like strain 67 prompts for further studies to elucidate the pathogenicity of this genetic lineage.
In 2016, CCHFV caused the first human cases in the southwestern part of Europe. On 31 August 2016, the autonomous Community of Madrid reported two CCHF cases: a primary case died 10 days after onset of symptoms, while a secondary case was a nurse who was taking care of the primary case while in hospital; the nurse was discharged from the hospital without sequelae. 68 It is of interest that CCHFV has been identified in 2010 in Hyalomma lusitanicum ticks in Spain, close to the area where the primary case was probably infected. 69 CCHF is considered a real threat for Europe and increased awareness is needed in areas where competent tick vectors are present. Currently, Hyalomma spp. ticks are present in all Southern
European countries, and due to climate warming scenarios their spread is expected to be facilitated toward northern latitudes. Slovenia is endemic for TBE with the north and northwest areas most seriously affected. 72 Italy is considered at low incidence of TBE, and human cases are restricted to the north-eastern part of the country. 73 Only few TBE cases have been detected previously in Bulgaria, and three confirmed cases were reported recently (two cases in 2009 and one in 2012). 74 In March 2014, the first TBE case was confirmed in Greece (unpublished data). Although the incidence of the disease is low in Southern Europe, surveillance is needed to avoid underdiagnosis of TBE cases. To efficiently predict, prevent, and control arboviral infections is not an easy task. Implementation of timely, wide scale, integrated human, animal, and vector surveillance programs is the only way to tackle the arboviral diseases, especially those for which vaccines and drugs are not available, suggesting that the "One Health" approach is a priority. Since several factors are involved into the epidemiology of arboviral diseases, all available clinical, demographic, and ecological data have to be taken into consideration for the clinical and laboratory diagnosis of such cases. This kind of syndromic approach will facilitate the early detection of the pathogen and the containment and mitigation of probable outbreaks. 99 The application of new technologies, including the new high-throughput sequencing, enables the testing for many pathogens simultaneously and contributes to the prompt identification of the pathogen. Since the emergence of new pathogens in the Southern European countries is not unexpected, preparedness and surveillance will make life easier.
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